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ABSTRACT 
Ten Japanese students, attending Portland State University, were 
examined by book retinoscopy in order to evaluate accommodation behavior 
while reading two different languages ( Japanese and English ) . Ten 
students at the Pacific University College of Optometry were used as 
a control group. 
There was no significant difference in the amount of accommodation 
used by Japanese subjects in reading either Japanese or English, both 
at sixteen inches and at their habitual reading distances. However, 
the Japanese subjects manifested larger levels of accommodation used 
in reading English at their habitual reading distances and their 
shorter habitual reading distances, compared to data of the American 
subjects. 
The Japanese language, itself, does not significantly influence 
accommodation used in reading. Since the habitual reading distance 
of the Japanese people is, as a rule, considerably less than for 
American subjects, they have a tendency to use higher levels of 
accommodation in all types of "near" visual tasks. 
ACCOMMODATION CHANGES IN READING THE JAPANESE LANGUAGE 
Shinji Seki 
Pacific University College of Optometry 
More Oriental people seem to become myopic than American people, 
1 2 especially Japanese people. ' They use the Japanese language, which 
is read from top to bottom and from right to left, and has many 
complicated strokes in each word. Each word has a different number 
of strokes, shapes, and meanings. Approximately two-thousand five-
hundred words a.re used in the daily media, such as newspapers and 
magazines. 
The development of myopia is due to two major factors; one is the 
role of heredity and the other is the role of the environment. Young 
reported that heredity,itself, is not the major variable, as far as 
the determination of myopia is concerned, in his field study evaluation 
of heredity among the Eskimo population of Barrow, Alaska,3 Other 
studies, such as cycloplegic usage to prevent myopic development, also 
suggested the same conclusion as Young's.4 I think that accommodation 
changes by a near stress is the most important factor that must be 
considered in the development of myopia. 
The purpose of this research is to measure accommodation used 
while reading the Japanese language, by book retinoscopy, and to predict 
accommodation changes while reading. If there is a significantly 
different accomodation observed when they read these languages, we 
would conclude that a near stress on the human visual system, by reading 
the Japanese language, is one of the factors which may contribute to 
the cause of myopia in Japan. 
METHOD 
Subjects: 
Ten Japanese students at Portland State University were used as 
subjects for the study. These subjects are bilingual; they can read 
Japanese and English equally well. As a control group, ten American 
students at Pacific University College of Optometry were examined. 
All subjects were emmetropic with or without optical aids. 
Apparatus: 
(1) Welch Allyn Retinoscope 
(2) Trial lenses 
(3) Two articles of a book, "Vox Populi, Vox Dei", edited by the 
Asahi Shinbun and published by Harashobou in Japan. 
'Ihe articles from the book are written in both Japanese and 
English, The Japanese reading material, however, was written from 
left to right (as in English), rather than from top to bottom,(as in 
Japanese). 'Ihis book allowed me to select two articles with similar 
contents because it consists of various articles of the Asahi newspaper, 
and also permitted control for variables in the direction of scan 
during the reading task. 
PROCEDURE 
In the book retinoscopy procedure, only a horizontal meridian 
was scoped monocularly. 5 The area of the reflex observed was restricted 
to the central pupillary region, and the mov.ement of the retinoscope 
6 was quick and short sweeps on the central area. Neutralizing lenses 
were inserted in front of. the subjects' eyes and removed very quickly 
in order to determine accommodative levels present at the beginning 
and at the end of reading, one minute later. Retinoscopic working 
distances were sixteen inches and at the subject's habitual reading 
distances, If they were ametropic, the book retinoscopy was done 
while subjects were wearing their spectacles or contac lenses. 
In the experiment, neutralizing lenses were estimated during the 
book retinoscopy with similar reading materials located at sixteen 
inches and at their habitual reading distances prior to the actual 
measuring of accommodation. These lenses were inserted in front of 
their right eye in order to measure accommodation used during the 
reading of these targets. 
The subject was seated in a chair and held the reading material 
at two different reading distances. The retinoscope was placed at 
the side of the target upon which the reading material was placed. 
In order to avoid oblique angles of reading, only the right side of 
English targets were used in the experiment. Five questions were 
asked for details about the who, what, where, when, and how in the 
reading material at the completion of the task. This provided a 
control for the subject's level of attention during the reading task, 
since it could be assumed that they were reading for "meaning" and 
"memory", 
RESULTS 
There was a wide variation in accommodative postures at the 
beginning of the reading task, either at sixteen inches or at their 
habitual reading distance.. This variation was also present regardless 
1 t-1 h the rea.<ltng ma.ter:ial was J., · ' - P." ,-ir' English, 
�-- ------------------------ - ---------------------- � ·-- -·--- - · --
Insert Figures I, II and III about here 
----------------------------- ------- ---------------------- -------- -- -----
The different levels of accommodation used during the reading task were 
compared with a one-tailed t-test analysis for an equal sized group in each 
of these situations: 
(1) The differences in accomodation during reading of Japanese and English 
languages at sixteen inches and at their habitual reading distances. 
(2) The differences in accommodation during reading (English only ) between 
experimental and control groups at sixteen inches and at their habitual 
reading distances. 
(3) Differences in the habitual reeding distances of experimental and control 
groups were compared. 
-----------------------�--------------------------------------------------
Insert Tables I, II, and III about here 
The results suggest that there was a significant difference in the amount of 
accommodation used by the Japanese subjects reading the English language at their 
habitual reading distance and the level of accommodation for the control (American 
subjects ) while reading at their habitual distances. Significantly smaller 
habitual reading distances were also found for the Japanese subjects as compared 
to the habitual reading distance of the control group (Americans ) . 
DISCUSSION 
Results of the present study did not support the research hypothesis that 
accommodation used in reading the Japanese language is greater than the accommo-
dation level used in reading English. The amount of accommodation that the 
Japanese subjects utilized in reading English was greater than that of the 
American subjects only when both groups performed the reading task at their 
habitual reading distance. Also, the mean of Japanese subjects•· habitual 
reading distances was shorter than that for the American subjects. These 
findings suggest 
) . .. . 
an "inwa.rdizing" of Japanese visual performance in which they build 
their visual space world much closer than Americans. 7 
Accommodative postures of both experimental and control groups 
were unpredictable at the beginning of the reading task. Figures 
I, II, and III, however, indicate that there is a definite direction 
in the change of an individual's accommodative system during the reading 
task; regardless of which targets they were reading at either sixteen 
inches or at their habitual reading distance. This implies that the 
accommodative posture and its direction of change during the reading 
task were dependent upon the individual's visual history, and not upon 
the nature of the reading materials. 
CONCLUSIONS AND IMPLICATIONS 
The conclusions which can be drawn from the experiment a.re as 
follows: 
(1) The complicated characters of the Japanese language do not 
cause larger levels of accommodation during reading at sixteen 
inches and at habitual reading distances as compared to the 
English language. 
(2) The accommodative level fluctuates as rea.dl.ng goes on. We can 
consider that these fluctuations depend on many factors, but 
it seems likely that the accommodation stabilizes at a certain 
level, which may va:ry from one subject to another. 
(3) "Inwa.rdizing" in the Japanese students' visual performance 
was demonstrated, i.e.1 a closer habitual reading distance 
than that of American students. 
These conclusions cannot be complete without further investigation. 
However, I feel that these different accommodative patterns are probably 
the result of the different cultures.and must be considered in our 
optometric examinations. These results also have implications with 
regard to the various lens therapies which might be used in the treat-
ment of presbyopia or for the treatment of near-point problems in 
nonpresbyopia. It might be assumed that plus lens· therapy, for use 
at the near point might prevent the development of myopia in these 
Japanese people who tend to "inwardize" their visual behavior,
8 
. ' 
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Statistica 
d 
Mean .Standard 
Readihg distance deviati<!lll 
t-te.st aial.j:sis 
I with p > 0.05 
Language a 
. 
. 
t: o.557o8 4' -�· .:.;�·i: �; -
. ,. . -.�:.�:.; :.: Japanese Language 
. 
2.7 D .715 D df: 9 
Suteen inches Not significantly 
reading distance different 
English language 2.65 D 0.53 
Habitual reading 
Japanese language 3.543 D 0.635 t: 0.832051 df: 9 
distance . Not significantly 
different 
English language 3.409 D 0.760 
' 
Table I: Means, standard deviatiens, and t-test analysis of the amount 0! accommodation which the Japanese subjects 
used in reading the Japanese and En5lish languages at sixteen inches and at their habitual reading distances. 
Reading distances 
-
Sixteen inches 
reading distances 
. 
.� 
Habitual reading 
distances 
' 
- . 
Statistca 
-
Groups 
Experimental group 
ContDol group 
Experimental group 
-
Control group 
-
. -
/ 
. 
Mean· ' 
2.65 D 
2.80 D 
l 3.409 D 
2.862 D 
- .. - ·--· .. ··· . - ·· --· ·· .-.. - - -· -· .... ... 
Standard 
de via tin 
- ·-
0.53 
0.50 
0).76! 
- 0.546 
... -. -.. � . .,.,.,.,._, _  � ...... _ .. ... .. - ·-· · -
t- test analy•i• 
with P 0.05 . 
,,. _ _ . 
t: o.67 
df: I8 
Not significantly 
different 
t+ r.84 
df: I8 
3ignificantly 
different 
· · -
•' -
Table II: Means, standard deviations, and t-test analysis of the amount o! accommodation which both groups used 
in reading English at sixteen inches and at their habitual reading distances. 
' 
' 
' 
' 
' 
T.....__,.�r· ' - . ¥r�-�--��,��-,����� �-r- . --T 
·-��T 
Subjects I I f · . ! i ,1 · i I I I · · I I f i .. I f 2 3 f I+ i 5 i 6 7 i 8 I 9 I; IO Group '-. I I I l . I j I 
I 
I . 
.. !- ·- . - +---+-- ·t-· .. ·-+-:i-· """'""""-........+·-Experimental ' · l I f I , gr<»up -�-·-JI�". __ CT:-f�- ' �����-�.:_ I4" I us•., 
t I ! [�tr�r:_ J_�8" ·- I5�J_, �·j_:_ -�:_..i I6 " I -I5�J_- r4.5�
' I}" . I 13" 
''.ean and standard deviation ef the experimental group: 31.5 cm, 3.21671 
Viwan and standard deviation of the contrel group : 36.875 cm, 3.69168 
t-te6t analysis with P> 0.05: t=3.470 df=I8, significantly different 
Table III: Data of habitual reading distances in inches ef experimental and c0ntrol groups, and their means, standard 
deviations, and t-test analysis • 
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Figure I: Accoc:!lloda§ion ranges in diopter� displayed by each of ten Japanese subjects while rea=��-€ ��� �=��� -
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Figure II: Accommodation ranges in diopters displayed bJ �ac� of ten Japanes subjects while reading the JaI.a..ll�•� .� 
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